This report was prepared as an accoullt of work sponsored by the United States Government. Neither the United States nor the United States Department of Energy, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, product or process disclosed, or represents that its use would not infringe privately owned rights. 
INTRODUCTION
Past hydrogeologic studies were conducted to evaluate the water-resources potential of the area (Malmberg and Eakin, 1962; Walker and Eakin, 1963) , evaluate the impacts of groundwater pumping (Dudley and Larson, 1976) , estimate groundwater recharge from wash infiltration (Osterkamp et al., 1994) , and evaluate regional groundwater flow (Rush, 1971; Blankemagal and Weir, 1973; Winograd and Thordarson, 1975; Claassen, 1975; Czamecki and Waddell, 1994; Waddell et al., 1984; Bedinger et al., 1989; Harrill et al., 1988; Dettinger, 1989; Burbey and h d i c , 1991) . Specific hydrologic studies were conducted by Akers (1974) to evaluate the hydrologic relation of groundwater in the Amargosa Desert to spring discharge in Death Valley. Groundwater levels in the Amargosa Desert were most recently evaluated by Kilroy (1991) and a report is currently being drafted on the hydrogeology and geochemistry of the area (Czarnecki, 1994, personal communication) .
The evapotranspiration rate in the a m is high, particularly in the summer, because of the low humidity and the high temperatures. Studies conducted in the area by Nchols (1987) suggest that nearly 1.9 m of water are lost to evapotranspiration annually.
The geology of the area is complex, both lithologically and structurally. The oldest geologic units in the area are Paleozoic rocks of various lithologies: carbonate (limestone and dolomite) and non-carbonate (shale, quartzite, siltstone, etc.). These units are depositionally overlain by Tertiary volcanic ash-fall tuff, sedimentary valley-fill, playa, and lakebed deposits, and Quaternary alluvium. Several major faults have been mapped in the area which in some cases may disrupt lateral continuity of aquifers or in other areas may form conduits for groundwater flow.
Springs and seeps in the area issue primarily from carbonate-rock aquifers and to a lesser extent from non-carbonate aquifers. Water from the Paleozoic aquifers are generally from regional groundwater flow systems (Mifflin, 1968; Dettinger, 1989) . Previous studies suggest that regional groundwater flow systems may be interconnected from Death Valley to the White River flow system, some 483 km northeast of Death Valley.
Most groundwater is pumped from valley-fill and alluvial aquifers overlying the bedrock aquifers. The impact of pumping in the sedimentary aquifers on the underlying carbonate aquifers is poorly understood. At Ash Meadows, direct connections between pumping from the alluvial aquifers and water level declines in the carbonate rocks were demonstrated. Groundwater development near Devil's Hole lowered water levels by more than 30 cm in the carbonate aquifers between 1969-72 (Bateman et al., 1974; Dudley and Larson, 1976) . The water levels recovered slowly over a period of about 15 years after pumping ceased. A study conducted by Akers (1974) showed that heavy pumping in the Amargosa hydrologic basin may produce decreased spring flow in Death Valley in 10 to 40 years.
Only small amounts of surface water are found within the area. Several small springs exist near Beatty, in the Amargosa Desert and in Death Valley. Discharge from the springs varies from a seep to over 378 liters per minute, all of which either is collected for consumptive use or flows a short distance before percolating into sedimentary units andor being evapotranspired. Additionally, several small ponds exist in Amargosa Valley at the locations of borrow pits, where the water table has been intersected. Runoff from intensive precipitation may occur for short periods of time in washes or streambeds in the area.
AVAILABLE WELLS IN AMARGOSA VALLEY
Upon review of the literature, the most extensive inventories of wells in the area were contained in two U.S. Geological Survey (USGS) reports (Thordarson et al., 1967; Thordarson and Robinson, 1971; Kilroy, 1991) . For this study, a database of approximately 500 wells was constructed from a USGS database. Wells north of 36O40'23" and east of 116O29'46'' (within the NTS) were removed from the database. The remaining 611 records are listed in Appendix A. Two "wild cat" oil wells in Amargosa Valley were also added to Appendix A. Of the 613 records, there were 526 wells &e., 87 wells have duplicate entries with the same location). All 526 wells are shown on the location map ( Figure 1 ).
Eight wells (Army Well 1, Army 6, Army 6A, Camp Desert Rock, and four wells east of Yucca Mountain), were excluded from the list, as these are considered part of the "on-site" DOE programs.
An additional 34 shallow monitoring wells are associated with the U.S. Ecology disposal facility and will not be further evaluated. The remaining wells are sparsely distributed between Beatty and Pahrump, with clusters of wells near Pahnunp and the area southwest of the town of Amargosa Valley.
Most of the wells in Amargosa Valley are shallow (15 to 30 rn deeper than the water table). The scope of this study was to identify wells that may used to help develop a conceptual model of the regional hdyrogeology. Therefore, wells near the NTS, where sparse data exist, and wells that penetrate more than 50 m of saturated interval, were deemed potential hydrologic characterization wells. Based on these criteria, 80 wells were identified as potential hydrologic characterization wells (Figure 2 , Appendix B).
Many of these wells are U.S. Park Service monitoring wells and are shown as being owned by the "USGS" or "US BORAX" in Appendix B. These wells primarily parallel the Califomia/Nevada border from Beatty to Site 68 (Figure 2 ), and are completed at various depths, ranging from 98 to 762 m. Most of these wells were W e d specifically for the purpose of monitoring and therefore do not require recompletion.
Sites 6 and 8 are located between the NTS and Beatty and are in the approximate location of a gold mining operation. These wells are believed to be currently used for construction water;
however, this area has not yet been field checked. Information on the lithology is not available for these wells.
Sites 7 1,83,87 and 90 are abandoned agricultural irrigation wells near the town of Amargosa Valley. These sites were visited in 1993 and their locations were confirmed with a global positioning system unit. Site 71 had an original total depth (TD) of 295 m and now has bottom-hole depth of 55 m. Site 83 currently has a shaft-driven pump installed with the motor removed. This well was drilled to a TD of 174 m and in 1987 had a depth to water of 90.1 m (Figure 3 ). The current depth to water is unknown. Site 87 originally had a TD of 152 m and in 1962 had a depth to water of 77.8 m. This well is currently dry. Site 90 (site 92 is thought to be the same well) was drilled to a TD of 135 m and in 1987 had a depth to water of 71.7 m (Figure 4 ). This well is currently open and has a depth to water of 72.1 m. These irrigation wells are all constructed with 30+ cm-diameter casing, which may be ample size for most recompletion projects.
Site 84 (TW-5, hydrologic test well 5 ) was drilled by the Atomic Energy Commission in 1962 to TD of 279 m (West and Garber, 1962) . The well was Completed with 33.8-cm-diameter conductor (cemented from land surface to 51 m deep) and 17.8-cm-diameter casing from 0 to 244 m deep (the bottom 19 m were machine-cut vertical-slot casing) ( Figure 5 ). The bottom 230 m were completed in Paleozoic carbonate rocks of the Carrara Formation, which were overlain by Tertiary alluvium. The most recent water level measurement was made in 1962 and was 205.4 m below land surface. The road to the site has been eroded and is currently impassible.
Sites 86,135,161 and 163 could not be found during field investigations and are believed to have been destroyed. 'ILvo abandoned exploration oil wells are located approximately 6 km southwest of Amargosa Valley town: Federhoff-Federal51 and Federhoff-Federal251 (hereon referred to as 5-1 and 25-1, respectively). These wells were drilled in September-November 1991. Well 5-1 was drilled to a total depth of 447 m and was abandoned by setting three cement bridge plugs with heavy drilling mud between the plugs (Figure 6 ). The upper 259 m of the hole penetrated Neogene(?) deposits followed by carbonate rocks (Harris et al., 1992) . Well 25-1 was drilled to a total depth of 1530 m and was also abandoned by setting three cement bridge plugs with heavy mud between the plugs (Figure 7) . The upper 671 m of the hole penetrated Neogene(?) deposits followed by 305 m of Paleozoic carbonate rocks of the Nopah Formation; the remainder of the hole is Goodwin Limestone (Harris et al., 1992) . These wells were abandoned in such a way that they could be recompleted as monitoring wells. The Yucca Mountain Project originally intended to complete these as monitoring wells, but has lost interest in them in the last two years (Czamecki, 1994, personal communication) . Therefore, the wells are available for recompletion as UGTA/RIFS wells. 
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RECOMMENDATIONS
The abandoned agricultural wells near Amargosa Vdley, the two abandoned oil wells, and well 
CONCLUSIONS
Of the 524 wells in Amargosa Valley, 8 0 were identified as potential hydrologic characterization wells. Five wells within a 10-km radius of the town of Amargosa Valley were discussed and recommendations were made related to recompletion strategies. Based on previous experience drilling monitoring wells on the NTS, recompleting existing wells may save as much as 40 percent when compared to spudding new holes. Of the five wells described in the recommendation section, the work at Tw-5 would require the least work and therefore may be the least expensive, followed by the abandoned agricultural wells, and finally the abandoned wildcat wells. Although the wildcat wells may be the most expensive to recomplete, they intersect more saturated interval and would yield valuable information about the regional carbonate aquifer.
It is recommended that a recompletion schedule be prioritized as follows: 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 00-00-00 
